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(54) FUEL CELL AND METHOD OF MANUFACTURING SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell and a 
method of manufacturing the same, in which both 
utilization rate of a catalyst and gas diffusion are 
improved. 

SOLUTION: (1) The fuel cell 10 having a electrolytic film 
1 1 , a separator 1 8 forming gas passages 27, 28 
between ribs 29, and catalyst layers 12, 15 formed only 
the region except the surface in contact with the rib 29 of 
the separator on the electrolytic film. (2) The method of 
manufacturing the fuel cell 10 having a step of burying 
the region between the ribs 29 of the separator 18 with 
another member 30, a step of forming the electrolytic film 
1 1 on the surface of the separator 1 8, a step of 
overlaying another separator on the other surface of the 

separator 18, a step of removing another member 30 from the gas passages 27, 28 of the 
separator, a step of forming the catalyst layers 12, 15 on the region of the surface of the 
electrolytic film 11, which is exposed to the gas passages 27, 28, by sol-gel method. (3) A 
resin film 31 with proton conductivity and electronic conductivity may be formed on the all 
region of the electrolytic film. 
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mm i] mmnmt. 

y 3TB«c # abb* sift l/fc-b > t u - * 4 , 
WiaWRgUL©, WBfe^ *'© 'J ^4<DS«HK 
^^K^».«Snfcl*WIB4. *?r?4ttH«ft 

@ftt4S : ^e«tt4<:IIT«lttM«irr&M3iQ| 1 

[■Mr 3 ] «j^(c^{w«:«aofc^^^> 

«BH**.«T*I«4. 

WtaaiBRKcC'WE-b^i/ - '> 4K*tMG>fflcc4> 5-*? 
CEHs/ < U - * {> 1 — rxo-k } « U - XPitf A&B&B 
evUHWIK: Ur3*)£fcli 4XII4, 

«4. 

■ate ?M£vmm*?£m?z>JMt s *wt4 

1 0 0 0 1 ] 
[ 0 0 0 2 ] 

.yJftSS^fe &4WSKB4 Cfl>«BB*!>-BU:i2S<* 
nfcB!l!ttJSte<fcCJ*ftB*^**s« <7^K> toJ: 

^swRttoflSaccBaigs nfc««B*j j: wg^g 

ft4«*<rtv-K> 4**6fe*«-tW6T?«te>yj 
(ME A ; htembrane-ElectrccJe Assembly > 4. 7^-^ 

kkwwa (**> *. *v~K4*<i:tfBft*'x (B 
■*<*&&> *^T-sfc«>©atf*«sa«r»fi£r* 

-bMi/-*4*6-bJU <SHz,'b> frftau *a<4fc 40 
h££5U **«■** *Jl>*H#l*M»^t:h Hz 

;ia*#wHpi*c* juaa*i^tc^*«»tt«f* < fe 4 



($■2 0 03-6 8 32 1 
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fc<fcff«? <I80<Z>ME FV^UMB&fi 
■fe/<l/-**at/C<4. A^^BGH^rtt. A* 

51UCA£ * >flWKD^©*V- Kfc< 4) ft**** 

^T4Kft#fit>n4, 

*V-KB: £H' +2e" + (1/2) O, -*H a O 

W^A(i*y - K W*flM^T^tB4«!> 
&&<*n4o MEA©SSliS*?SKoaS«B^ 
> U, - # <D y :f CD$te«affl#M E A 0®®0>imW'£K$ 

s*vci>4. *ot, MEA^sgk*. &$Jsfc&f*Js 

0 0 1-8 5 0 3 3 It, mi&frHfflftmiitoWBK 

m±<o&i&m ett£4UK>#cc t -t^ u - 41 y ^*sw>^ 

Vttr4C&«HAt/'Ct'4 0 
[ 0 0 0 3 ] 

$+fmnim®nmiiX,imM2 o 01-85033 

<5**»«ffttc«. oa r OWffi^ab4. 

■ft. ISHWkK: to r as 4 -b ;unoiM«MSc[>SA 
*»&t/t:^4-bMu-*K:tt, (*«, x7)ft 

rc^4K^<DSPfi (t^U-^U 3^C*PSn-Ci»4* 

©-B4«t-?'Cl»4o l^©W*«ffl«:l*^4te«>K: 1 
aBB^ t * - > cc ^t>tf <C|g«n 1/ J: 5 4 O r 

*4C iMSBB-C*? , 4M2 0 0 1 - 

8 5 0 3 3 CD£ 5 , t,' < b - # y T^i^cMttt S 
.«T44Jft^^40««W«Tl'. iWtoWWW 

cc* m u - ^ i» ttm < IP 5 nr ftwgg tcs© 5 to 

♦3 . #*ttM£OTM£frCl»4. 4*B2 0 0 1 -8 5 
0 3 3<9J: -bMu- * y 7 r «©*tc*«=£^.'ai/ 
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[0004] 

[WB*JBfc**fc«M>¥«] ±ffiH«ft**r**» 
^fto3<P5Iirc*>& 0 

( 1 ) «RHB4, y*BCC#A*B*«J|*l/fc*M 
&ttHSife**, 

(2) wa«a?ffl*©&«tt^**fc* a*?. gq&£ 
tw^ewttitwriWSBStirr* ( i > t2$&>& 

ttB**JU. 

y TV* Bitw-cfiA&xa^ , bb*>* i'- *®mb 

— -?©* u - * fta* i> 5 -"^XO-b; 
ftHBBKBKMK 1/ r Sfa^to-tt £ IS 4 , MBMB 
tt* HE* >iv-*Q>XX tmfr £zfi t , m 

<uc v,-i ? jbtt-cttta £ *ia 4 , ft *r & * 

( 4 ) WE*'* l^- *(C wa«iw*t««T*is 
j: once, HKSjBBB^aea^wc, 7oh>e 

^4*^*1*4 tWT4tt»B*H» 4 (3) K*S 

1 0 0 0 5 ] ±ia { 1 > ©«w«a**c», mswm 

±<0. * j< u- * »J y 4®3ttBJgUl 
B#R«34TC<f»4«!>t\ ^^t#«&<?^ 'J ?1=j# 

^aa^^jjjrtsn-c*^, ttft*afft/«c* 30 
r*. 2A^^>^itHci^^ ±!2<2> 

OttlM«ffc**-Ctt, «II?HJIS<0»SSW>^«^. * 
BEttgB £ 9 WaBBWBflH: . 7 &Mft 

CCWBU SftJSK^fi«T&. ±12 (3) 

^MB!i*JK*a#£-ctt, BKMta>*B®3fe 
jiSStcStii VX \,> ftttftc VJUy^-ctttlBft* 
«W*fl>T\ BJSB4#*aH»*a*fc-RStf4C4 40 
d*C#4o ±^2(4) ®ttHBH^*®ia*tt'Cli, 

*^i/^4r(camtKftVttr«xaj:Qacc. axm 
wc , 70 h >£M± 4«^e«tt 4 ft 
wr «aa«t: aw 4 <o c . aacc* ; < u - * 4 as 4 
<&ff bbsmskchei 'ftttaft * * 2 ©sat- a 4 • 

[ 0 0 0 6 ] 

zvm&ft&zm 1 **mi/-cDwr *, b 1 it 

B©»*1 ©«*«*****(/. B3I**JMJM>* 50 



4H20 03-6 832 I 
4 

tfeffll 1 ©4SI*a** JUOMfi*ftftv U B 4 ft#lfe^ 
^i«S(20J8»Sft**tftt/, B5lt*#ffl®*lk 
«2®^a**JUflWBfi*aft*T. *»H©**WH 

1. 2 k*>& 4»», *»»«c 
it*^<D^5SPJi, 2^fefe^ri=ii;^ftiiur* 
*r, *»B«MtefcWi, 2<cfcfc^r£ar4« 

T4. *im®i&HBttft. B«w»**Kwaw4« 

ftl 0T*4. *M4>ttHBAl Oft, fc4*fti*f4 

[ 0 0 0 7 ] BitftOTBWjrattMBft 1 0 ft. B 
1.02 cc^r J; ^ tc, *>H 9 ft 1 B4£-b2bfc*s> 
a-A'ftfSai/*:** ? *23A>&£4 0 *jH 9 It, 
S|-^ST sr*:/^ (ME A : t»fembrane-Elec^rcc^ A 
ss*rfcly> 4*><u-jri 8 4 tBto A: 

t o o o 8 ] me Ait, a *>$Am&z>tj:z>mmm 
1 1 Acoawaai i^-b©**** <«*i^a 

KKffiaST&SPfS) (CO^EBSn^MMtBl 2*JJ:V 
^813 (fc«0, ttttBl3itft<r«>J:^) 3^6 

SftftdMtB 1 5feJ:t>'M:fe]3 1 6 (fcfc'U ttttfl i 
6ft^<r*><l:c*) a^6«c«aSl 7 <^y-F)4* 

[ 0 0 0 9 ] */< u - * 1 8 it, 1 4 KsjgMtfA 
(*»> ««agT*fc«HSDSl2#aB2 7 (^f4^^?S 

?«fcA0SM*aS|2 8 (Bfk#AaB) , 

(»2Mo swcti«)»aaiEB2 6, (Dim* 
d^a < 4 1> i o^iftgsft^r^o m e Ao-m^mn 

«k isai t# * ass 28*****^u-* AMiSf 

#xaa[2 7 4MEAOf6MO*^U-» 1 8©Kfk^' 
^3c8S2 8ift. amii 1 tWW.rfi^JCWiW 

i*^-Cl*S>a-^3WErtSft4«dtt. *^U 
-*180MEA4*r*fltoffl4S4*«te>ffl«:«, it 
^B§2 6^(5gOr^ f 5. tg» {ft:4itt, 2oC!» 

8 ©ME A 4«r*fll©a4g0*fl(«:'ffi(Clt % 

2 6 4^XgBS4(0C*rtl^ttSl/'Cl^. [12 it, 

■fe^b-^r i 8©MEA4«T&l»to'ffi4JS»«©ffl<0 

[0 0 1 0 ] *^U-* 1 SttSMCMNrr &44fc 

tc aa#4U i ctt<o uto^-^r. *Mi^-*i8tt 
«ai*W4^6aO, fc4^LJt, ^-?k>, &r. «a 

ttanw>«*i3>*^ ^ a * ^ u - > 1 8 1«8»© y ^ 

2 9ftWO, <;^2 9B©^-A#8Bl2e. 27, 
2 8*#.«(./Clr**o *^b-»l8«, U^2 9^ 
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[ 0 Oil] **Bt«*©'te^a»JB#l*lWli(C. Jr- 1 
2 0 , >t':* u-£2 1 , jl> F^u- h £2* 

ebu «^siiM*-irAn«NKit»ftw. ess© 

a'£$^t*24 (fc±*«*, f>^ s >7i/-M 4 

? * 2 3 ©$6$£/3tCj: VC. *>< U- * "J 7 2 9 ©M £ 
A4©SfcE*#«*4. 

[ 0 0 12] fBfeCMrJl^Ctt, M E A©8ft <8*j$S + 10 

ttitn) ii@8?!gjgi i©jMB©±wcJM3ftT: 

l*fc©T?, fe'<b~*y:fttMEA©«8WBBfc, 
fe. *fc, »B«:i!«K:«Wi'K<< f »'feMu->ij^a 

MWttc<>*fiaft&B <a&> «a&ttttn«ffitto 

T^fti©* 1 , HWflJBSWftTriiifcKl, **©a 
Ah**< l/Cl»fc 0 CftfcttU ♦SSB'Ctt. ME A 

1514, i7*B«*r. *^u->'J^2 9«cJ:-?r 

m*xv*omatiiktb*u *fc. «sm. 17 

it. tf*BB2?, 2 8K8fflT4©^ *W4dH-» 
T'&4fca£>, MUlfl 12. 1 5©*4»6fe-?'Or>'CfeJ: 
< . ftt&H 12.1 5©±©ttftB 13,16 £S*Sl, 

»*±W4fc*>fcttf*B 13,16 tBWtrfcJ**. 
[ 0 0 13] ttttofc, #WHt*tt. tttt**** 1 9 30 

a. d2tc^T£^ mntMti it, wzmic 

tf*9B2 7. 2 8***l/fc-te>*l>-* 1 84. SK 
SKI 1±©. *^U->©yy2 9i«)aWi«fW) 
tttt c#*BB2 7, 2 8ti:Sii]?4ftft) cc©»Sfi 
StlfeiMUl 2, 15 4. *WT4, JfeMtBl 2, 1 
5©±K«, &8*Js 13.1 e&Rtf'Cfc, K**J&< IT 
4><U>, B2t?tt, Hr>*U-$18&. 
^B©JA£*ti» 6 fe * U X * 4**. 

ft (fc4Att. >^^7U-^7l/^l/Ci^ 

^SfcUfcfe©. *fctt^jr*yi*-hfcx**>yicj: 40 
-?t:8BM:«*l/fe<>«» tJfe^U^l'o 
[ o 0 14] *SW0fcMB»-bd> 1 9<Dttfi*ttlt, 
B3K5<?J:3£, »J ^2 9l^cc^'^3cS&2 7 . 28£ 
IWU/fc-feMi,-* i 801^2 9 B <*'A?£B52 7, 
2 8 4fe4ft 7 #> «MBtt3 0rBa!>«XSl Old, 
■fe^ U- * 1 8 ©9MW*2 9 X'&#>tctfAm&2 7 , 2 
8«©ftB(C«fl?Mtl 1 fcJ&iW^ISl 0 2 4, « 
JfBt B l l ©«te ; < u - * l 8 4 S«««>Bcc «> 5 — ?© 
1 8£&fe^-^©^u-£<0#*a^2 

8.27 1 1 mic oxmnztonzzm i o 50 
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3 4. MflW2 9&Hr'U/-M8©#ABBf2 7, 2 
8 6B*T*J» 10 4 4, BBBB 1 1 V>%M<r>*> 
ft*^u^*'j^2 9*cj:->t:ai*SJhrc*fe(r»ai«a[ 

{#**SS2?. 2 8cc3SHli/t:c**»tiL> ICV>1>/)1 
&CMNIB12. 15*^6^41*110 54. £WlT 

B 1 2 , 15 © ice •/Jl* r iH*t?ltfcB 13, 1 6 
Jtt-r£XBl0 6«fftr^t:«>J:tr^ fefeU MMUB 
12. l5**ttftH2 7. 2 8«CBlHori**te» 1 
Sk®B 12,1 5^©#^©ttftltB»r J*»-C*0 , 

ttftsi 3, i emmtxai o 6«4wui:4>«fci». 

[ 0 0 1 5 ] ISI 1 0 1 V C&, 18 1 0 2 rBBBB 1 
1 «HttUCB«fe&K. i;^2 9ntB»ftHWt3 

0 ©SB 4 U :T 2 9 ©fe^a 4 liB-ffirt K *> 4 & 5 
tc. »t*3 Or U^2 9B«fi«>« # Xg 1 0 2T\ 
SNBBl 1*. feiAer^^arcj:*), 5S£o fe 
feU. Ill02flt HKBJttStlfcBmB 1 !* 
S o k C ^> J: C ^, IS 1 0 3 Tli, Xfl 1 0 2 TBtfWB 

1 1 *M(WWCB6*l4*:»K* t>*> — U*-* 
1 8©^ilB2 8 , 2 7 t*9HH*3 0 ra»6ttt:i' 
ft<TfcJ:t* </cKl/ t 45— •^©•te^u-^ l 8©^' 
AnfcBS2 8,27 «9nm 3 0 XfctoX *> J: CO • 

[ 0 0 16] IB 1 0 1 *C 'J yB6a»«9tBH 3 0 & 
It. DBi 0 4 ,i C>Hltt3 0t*»«:|SSi*'C*6J: J > 

4HHiWHR3 n^ 0 ^I5?gii 1 1 «te t * WW- ? ^ * 

> (MAC. ^*>tii«> ip?>uz><dx\ mwm&i 

sw*0, &a*H4<./rt*. <^©D^fi^fl6 

fc©-cii:fei*» ^7^>*©o^H (9?^) ii, 
m&ftz 0 -4 0 SJ*. £?a#3 0 0 - 5 0 OSS 

©o 4 0 - 7 0 vX'S-lKjgaftb (BHBfitt 

ffflA^8 0 a CfBJKt?««© , C, 7 O-CtlTCfisWSB 
■Bi ncy>-t^^^cO , BHXB©ttftA4S 

[ 0 0 17] Iff 1 0 5 . IS 1 0 6 -C©«*«B. teti 

flc«a6ftfcKW , c*4* vAyA*»4ortt. -n 

HCl»^«:fll*4. tt»Bl3. 164 

ft^^4ofiS«Bl2, i5 4l/r«. ^h^xh+V 
S"2>+BB<Pt +^nfr>6W» 
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[ 0 0 18] ±SB^moMimtbi2>l 1 9 t 

%&mJs[<»miL<>co>Mmf2 12.1 swf&znx 
nxm^&tD^ y ^^tciiMS/i 1 

54#*86SS27, 2 8*e»K-R-S'tt4Ci#'CS 

[ 0 0 19] l/^yAfttWl^C 
4K«fcQ. r < *t:>y ctfASBSS?, 28KV\'l>/ 
MUt**?) HUH, £t»4^<£M*ttXWEJ: 20 

0. ±tttt*sg<rN, *fc. v^'/j^c*Sii^ 1 
5. ftf*J2i3. i6«*fiw. ft&<*>£5oc$ 

£T4*#«:tt'vc 1 j&ggl2, l5 4@£!g§gl 

1. 12, 154ttt»l3, 1 8<E«£ 

15. teffcJal3, 16*2. £cc v l^'2 9cc^^ffP 

±u. j««#**lW4. 

[ 0 0 2 0 ] o^tc, *^9iQ&*ttPllcc^WJasp»«r 30 

tfft-Ctt, H2. BStC^TJ^CC. <b><\,-*\80 

9 4«B«Bl 14<DKKC«» ftOlWIffftWU*. * 
WllWffllC^tli. tBft^?W6T*«Hl'Cft«R 
J&MHC4. *t/C, »jr2 9<^>«liB*«B«Hl 2, 1 
5 4K»Orc>*«»'C. NMJ112. 154 'J ?'2 9 

tttfcttl-flW. SKINS 1 it^U-Clttttl 2, 1 
5itf^2 9 4CHCC«*3«BIW*C4l*ft^. S 40 
fc. V^2 9£flHmail 14WKCB, ft<Dgi*i?S 

ut<r*«!>T\ a^WKW«t:-*4o s 

fe. ^<U~M80U:r2 9Q^ifittWnMl 1 

tc*»SfcT4cDX\ xjry>«ww«:«Sfl!>^«j^ 

[ 0 0 2 1] *WH09lUlfl2 OftMM* 'It 1 9 f 
«. B4 4<C, fHHMl iejMS<«fHr 

ti4>atf£«> k\ iy>^. mm\2. 1 5 josssk 50 



1M2 0 03-6 8 32 1 
8 

3 i#»M«va*4. 

[ 0 0 2 2] *^©m8fl2©8RMSft-fe.'lcr:'8ii* 
Scat, H5(MWJ:*tt:. -bMu-jr i 8tcBfi?gl£ 
1 1 «jm- 4IH 1 0 2 * 0 gipcc. WM 1 1 <Wfc 

:fa t>&«tt4e?Ei!H*4£ii?4 

(HUSH 3 1 £<> l*fc#->r, -b^U-* 1 8tcS 
Rill 1 £©srr&ZII 1 0 2(*Uft'Cli. 4r^b-£ 
l8®y72 9 4Bfl»Ml 14«Htt:lfc 7Uh>£ 
*ttiS*£*M±4 *WT4»«M83 1 WftT* C 4 

3 1 tt t SiggSJ 1 1 4MM 12.1 5 ©WC iff ft 

r*. 

[ 0 0 2 3 ] V >£»tt4STE*tt4**T6tt 
HI3llt 'J?*A«r*fe» 
cMH4&«iHl«>«^-?4 1 ^t>(7D^)£« 
ttCirr&#V7«^jgXr^aM)tfM4tt&!|l20« 

safer* vc. JHWcat*r, *n-en«o*/^3» 
X*Ufefl^*41Uatttl'fc cro* »ft&> E?<J 
£44*><P£^5 0 
[ 0 0 2 4] ^e&fi* 

r*«*«lttir«^4crtIi L 4)^**#, C^>^*>?r^ 
[0 02 5] *te, 7P h^esWttWKyTB, C 

^*>ttMam , c*4 , *wra h y ^-cAJi 
*>Wb^6ft©A^*>K«^*flr*C4K:J:-? 

^ft^jl*>KS^4*»«:»«rS-*c4^t?*. 
>BWttt*WT*C4*-C**. C^cfc^tc. ffifeli 

ft4^a h>e«tt4l'9H««ttHf: 1 H-^^rtr 

[ 0 0 2 6] *!M9«>*Mfl2 

is i 2 , 1 5 * b«mn 1 1 h >e««44 
«^e^4*irr&«fflM3 ltwf&OT. M^t@ 
12. i s 4'te;<u- * y ?'«2 9 v>. mm^<omssm 
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[ 0 0 2 7] *^0**l«2O»»4«a-bJl'©SSt* 
B»K:-b^u-*i8<t«Sl4. 17 

10 

[0028] 

ISC*, 2Ah^>«HCiK'^ 0 I5*g2 

J3 £ «SW * ©-C , JSfi«MB t ^ ^ SttK €: H »C - a $ 1* 
[BfitttMUtKfi] 

[b 1 ] *mi<owfto>mmic i>&mvmmm#L* 
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